The aim of the present study was to analyse the different food and nutrient intakes of the adult Irish population from the lowest and highest quartiles of intake for total fat (%energy) dietary fibre (g/MJ) and fruit and vegetables (g/day). Data on Irish adults (n ¼ 715) from the Irish National Nutrition Survey conducted in 1989 were used for the analyses and showed that the average diet is low in dietary fibre, with fruit and vegetables being only half the recommended level of 400 g. Comparisons of people with low or high intakes (from lowest and highest quartiles) of total fat (%energy), dietary fibre (g/MJ) and fruit and vegetables (g/day) show patterns of food intake differing in both the percentage of consumers and in the mean intakes among consumers only. This analysis provides data which may be useful as a first step towards the development of food-based dietary guidelines for Ireland. In particular, the low intake of fruit and vegetables in the adult Irish population deserves special attention.
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Dietary guidelines: Food intakes: Ireland
The role of nutrition in public health in Ireland was first documented in 1984 with the publication of dietary guidelines on healthy eating to prevent cardiovascular disease and cancer (Food Advisory Committee, 1984) . These initial guidelines were based on international scientific reports and were mainly quantitative, recommending, for example, that the diet should provide no more than 35 % of energy as fat. Considering the overall relationship between nutrition and health, together with the lack of availability of more recent data on Irish dietary intakes, qualitative food-based dietary guidelines were formulated for Ireland in 1995 (Nutrition Advisory Group, 1995) . A summary of these recommendations, with reasons given in italics, is outlined as follows:
(1) Eat a wide variety of foods to reduce risk of micronutrient inadequacy. (2) Balance energy intake with physical activity to avoid overweight and obesity and achieve the health benefits of physical activity. Further qualitative guidelines were formulated for specific sub-groups of the Irish population; for example, breastfeeding is recommended during the first months of life and an overall breast-feeding initiative of 50 % by the year 2000 has been set as a target for increasing rates of breast-feeding. Quantitative guidelines on macronutrient intakes were not established for Ireland due to the lack of adequate information on nutrient intakes or on the rate of dietary change in recent years. In addition, the difficulty many people have in interpreting numeric targets and in estimating the extent of proposed change was another factor that led the Nutrition Advisory Group (1995) to favour qualitative guidelines. However, when more detailed information on nutritional intakes in Ireland becomes available, the setting of such quantitative targets for macronutrient intakes will be reconsidered because of their usefulness in the evaluation of dietary intake data (Nutrition Advisory Group, 1995) .
The recent FAO/WHO consultation on food-based dietary guidelines (FBDG) recommends that dietary guidelines be based on, and aim to improve, current dietary practices and prevailing diet-related public health problems (Food and Agriculture Organization/World Health Organization 1996) . This approach recognizes the diverse needs of subgroups in the population, where advice on key food sources of nutrients in the overall national diet can have different outcomes in the sub-groups. For example, a low iron intake is prevalent among Irish women (Lee & Cunningham, 1990 ) -particularly those from socially disadvantaged backgrounds (Gibney & Lee, 1993 represents an important source of iron and leaner cuts are economically out of reach. Some of the difficulties in formulating specific FBDG therefore relate to the ultimate need for detailed information on dietary intakes -especially of vulnerable sub-groups in the population who may be under-represented in national nutrition surveys. In this paper, nutrient intakes for the adult Irish population are compared to recommended intakes (guidelines) derived from dietary reference values for nutrients from the Department of Health, UK (1991) and the Netherlands Nutrition Council (1986). In addition, nutrient and food intake patterns are examined in sub-groups of the population at the lower and upper ends of the distribution for the intake of specific nutrients and foods.
Methods
The first Irish national food consumption (INNS) survey was conducted in 1989 (Lee & Cunningham, 1990) . A second survey, the North-South food consumption survey, began in 1997 and data is currently being collected. The first results from this survey are expected at the end of 1999. Data from the 1989 survey will be used in this report.
The sample consisted of a probability sample from the population, of eight year olds and upwards, divided into three separate groups: adults, secondary and primary (junior) school students. Sampling of the adult population was through the electoral register while the school children were sampled from secondary and primary (national) schools. The three samples were selected independently of each other. The 7 d diet history method was used to collect information on food consumption. This method, through an extensive interview, attempts to give a full picture of an individual's habitual intake in a typical week. Such a method depends on a person's ability to recall their usual meals and usual serving sizes. A food photographic atlas consisting of 120 foods commonly eaten in Ireland was used to help people quantify usual portion sizes. The actual amounts eaten were reported as fractions of the size of the food portion shown in the photograph. Individuals were also asked to describe where they ate their meals, at home or outside the home. To convert the food consumption data into dietary intake data, a computerized version of the McCance & Widdowson food tables (Holland et al. 1991) was used.
For this paper, analysis of the database was restricted to the adult population (Ն 18 years; n ¼ 715). Subjects were S79 Towards food-based dietary guidelines for Ireland classified into quartiles, where such classification was based on the subject's intake compared to the intake levels of the rest of the study population. This was done for the nutrients: total fat (%energy) and dietary fibre (g/MJ) and the aggregated food group 'fruit and vegetables' (g/day). Then, in the lower and upper quartiles, the averaged population intake of energy and nutrients and the average consumption of different foods was calculated. Also, for the various foods, the percentage of consumers was calculated as well as the average consumption among consumers. Nonparametric statistical tests (Mann-Whitney Test) were used to determine differences between the lowest and highest quartile fractions of the population in nutrient and food intake, for both the total population and consumers only. Table 1 shows the energy and nutrient intakes and recommended intakes of adults in Ireland. The total contribution of fat to energy intake was just within the recommended level of 33 % in the adult Irish population as a whole. Fibre intake was about two-thirds of the recommended intake whether expressed as g/d or g/MJ. Fruit and vegetable intake was about half of the recommended intake. Dietary habits in Ireland result in nutrient and food intakes which differ considerably from the recommendations. Table 2 compares nutrient and selected food intake in the lowest and highest quartiles of total fat intake (as a % of energy) for the total population and, in the case of foods, for consumers only. People from the lowest quartile had a lower intake of energy (MJ) and a higher intake of fibre (g/MJ) compared to those from the highest quartile. Alcohol intake (in %energy) was twice as high in those from the lowest quartile compared to the highest quartile. People in the lowest quartile of total fat intake (as %energy) had significantly lower mean intakes of white bread, pasta, red meat, sausages, offal, eggs, whole milk, butter, yogurt, cheese, savoury snacks and biscuits, and higher intakes of potatoes, semi-skimmed milk and sweets compared to people in the highest quartile.
Results
The proportion of subjects consuming selected foods from the lowest and highest quartiles of total fat intake (as %energy) was also examined. In the lowest quartile there were fewer consumers of white bread, pasta, cheese, butter, yogurt, sausages, eggs, sweets and biscuits compared to the highest quartile. Among consumers only of specific foods in Table 3 shows the mean daily nutrient and food intakes of Irish adults with low and high fibre (g/MJ) intakes (lowest and highest quartiles of intakes) for the total population and, in the case of foods, for consumers only. People from the lowest quartile of fibre intake (g/MJ) had a higher energy and alcohol intake, with significantly more energy derived from fat and less from carbohydrate. People from the highest quartile had significantly higher intakes of brown bread, semi-skimmed milk, cheese, poultry, fruit and vegetables, and significantly lower intakes of white bread, whole milk, sausages, poultry and savoury snacks compared to those from the lowest quartile. In the highest quartile of fibre intake, a higher percentage of consumers was found for brown bread, semi-skimmed milk, cheese and fruit, and a lower percentage of consumers for white bread, butter, sausages and savoury snacks. Among consumers only from the lowest quartile of fibre intake (g/MJ), significantly lower intakes of brown bread, fruit and vegetables and higher intakes of white bread, whole milk, fish, sweets and biscuits were observed compared to those in the highest quartile. Table 4 compares nutrient and selected food intake in the lowest and highest quartiles of fruit and vegetable intake (g/d) and in the case of foods, consumer only intakes are also shown. Mean macronutrient intakes (as %energy) were similar in both quartiles of fruit and vegetable intake. A lower fibre intake was observed in people from the lowest quartile of fruit and vegetable intake (g/d) compared to those from the highest. People in the highest quartile of fruit and vegetable intake had significantly higher mean intakes of brown bread, potatoes, rice, breakfast cereals, semiskimmed milk, yogurt, red meat, poultry, fruit and vegetables and significantly lower intakes of white bread, cheese and sausages, compared to those in the lowest quartile. From the highest quartile of fruit and vegetable intake, a higher percentage of consumers of brown bread, breakfast cereals, semi-skimmed milk, yogurt, cheese, red meat, poultry and fruit and a lower percentage of consumers of sausages, eggs, fish and savoury snacks was observed compared to the lowest quartile. Among consumers only from the highest quartile of fruit and vegetable intake (g/d), higher intakes of brown bread, potatoes, whole milk, red meat, poultry, sweets, fruit and vegetables was observed compared to those in the lowest quartile.
Discussion
The most striking gap in the comparison between population intake and dietary recommendations in the Irish population was seen for the combined food group 'fruit and vegetables', where the mean intake was only 50 % of the recommended level of 400 g/d. The fruit and vegetable category included all fruits plus fruit juice and all vegetables excluding potatoes. When fruit juice was excluded from the category, the percentage of people achieving the goal of 400 g/d falls to just 5 %. These results suggest that efforts to increase the level of fruit and vegetable consumption in Ireland should be a priority. While total population intakes and consumer only intakes of both the fruit group and the vegetable group were higher for people from the highest quartile of fruit and vegetable intake, the percentage consumers of fruit was three times higher, while the percentage consumers of vegetables was the same, in the highest quartile compared to the lowest. Thus, these data suggest that in order to increase consumption levels of fruit and vegetables, an emphasis on increasing the proportion of people consuming fruit is required. Further research, however, is required to determine the food patterns of particular population sub-groups before developing food-based dietary guidelines for these groups. Increased fibre intakes in this population are marked by a higher mean intake of brown bread, fruit and vegetables. To increase levels of dietary fibre, more people need to consume brown bread and fruit, and people who do consume brown bread, fruit and vegetables also need to consume more of them. Regarding fat intake, there are few foods which are consumed more frequently by those in the lowest quartile than by those in the highest quartile. This may represent a barrier to change, as it limits the scope for positive messages.
Food patterns associated with the lowest quartile of total fat intake (%energy) and the highest quartiles of dietary fibre (g/MJ) and fruit and vegetables (g/d) all differ with respect to the mean population intakes, consumer only intakes and the proportion of people consuming different foods, highlighting not only the complexity of different eating patterns but the possible difficulties that may arise when guidelines for several nutrients are considered together.
In using this database to examine patterns of food and nutrient intake among Irish people from the lowest and highest quartiles of intake for the nutrients, fat, dietary fibre and the food group 'fruit and vegetables' it is important to consider the methodology used and the quality of the data. Food habits can be expected to change rapidlyespecially in industrialized countries where several new food products are launched every month. Therefore if FBDG were adopted, the need for evaluation and update of recommendations has to be considered. The database for this analysis is now almost 10 years old. Thus, it may not be an accurate reflection of the current pattern of nutrient and food intakes. This may be particularly true of certain food items which have increased in availability in the last decade.
Other shortcomings of this database which need to be considered are the lack of any data on fat composition, precluding any exploration of the relationship of fat composition to a change in total fat intake (%energy). Such information would be useful when developing food-based dietary guidelines. In addition, further breakdown of certain food groups would also be useful in this regard by providing further insight into the patterns of food intake among those achieving the guideline versus those who are not. In this database for example, margarine was an aggregated food group made up of full-and low-fat spreads.
One of the main limitations of the methodology used in the present study is that by using a comparison of the extremes of intake in relation to particular guidelines as a basis for formulating FBDG, it primarily represents a highrisk approach. Interventions that are only directed at the individuals in high-risk quartiles can be expected to have less of an impact on the overall population due to the lower numbers involved at the extremes of intake. Thus, the applicability of FBDG that are developed using this highrisk approach to all individuals in the population may be questionable.
Nevertheless, in spite of these limitations, an analysis of the food consumption patterns for people from the lowest and highest quartiles of intake for selected nutrients and foods provides us with some clues which may be useful as a first step in the development of food-based dietary guidelines. Considerable differences emerged in the food patterns indicated for the three guidelines examined, which indicates why the simultaneous achievement of all guidelines may not be feasible. The analysis undertaken in the present study emphasizes the complex nature of how an enormous variety of foods can add up to form the whole diet.
In conclusion, the possibility of formulating food-based dietary guidelines from prevailing dietary intake patterns using total population and consumer only data represents a new and exciting opportunity for developing interim dietary guidelines on healthy eating. The advantage of issuing dietary advice in food terms is that it is more likely to result in being understood by the general public and health professionals. However, several methodological aspects of food pattern analysis remain to be developed first.
